Preeclampsia inactivates glucose-6-phosphate dehydrogenase and impairs the redox status of erythrocytes and fetal endothelial cells.
Inactivation of glucose-6-phosphate dehydrogenase (G6PD) may contribute to vascular dysfunction in preeclampsia, and oxidative stress has been implicated in the pathogenesis of this disease. We have compared the susceptibility of erythrocytes and human umbilical vein endothelial cells (HUVEC) to oxidative stress in women with normotensive or preeclamptic pregnancies. The redox status of erythrocytes was also correlated with neutrophil-mediated superoxide (O(2)(.-)) production in women recruited to the "Vitamins in Preeclampsia" (VIP) trial. Erythrocytes and HUVEC from women with preeclampsia demonstrated impaired redox regulation and diminished response to glucose, detectable at 14-20 weeks gestation prior to onset of the clinical disease. Hexokinase and G6PD activities were decreased in erythrocytes and G6PD activity was decreased in HUVEC from preeclamptic pregnancies. Phorbol-ester-stimulated O(2)(.-) was enhanced in preeclamptic neutrophils. Impaired redox regulation in erythrocytes and HUVEC in preeclampsia may be due to diminished hexokinase and G6PD activities resulting from increased release of reactive oxygen species from activated neutrophils. Our findings provide the first evidence that decreased G6PD activity in preeclampsia is associated with impaired redox regulation in erythrocytes and fetal endothelial cells. The deficiency in G6PD in preeclampsia potentially accounts for the lack of protection against oxidative stress afforded by antioxidant vitamin C/E supplementation in the VIP trial.